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Chesapeake BayChesapeake Bay
NationNation’’s largest estuarys largest estuary

64,000 sq mi watershed64,000 sq mi watershed

200 miles long200 miles long

3.5 to 35 miles wide3.5 to 35 miles wide

11,684 miles shoreline11,684 miles shoreline

Partially mixed estuaryPartially mixed estuary

Tide range 1Tide range 1--3 ft3 ft

Salinity fresh to salt (3.5%) Salinity fresh to salt (3.5%) 



Chesapeake Bay EcosystemChesapeake Bay Ecosystem

Blue Crab Nursery Blue Crab Nursery 

Productive FisheryProductive Fishery

Oysters and other ShellfishOysters and other Shellfish

Waterfowl & Migratory BirdsWaterfowl & Migratory Birds

Mammals and InvertebratesMammals and Invertebrates

Rare and Endangered SpeciesRare and Endangered Species



Human Uses of Chesapeake BayHuman Uses of Chesapeake Bay
Property and Infrastructure Property and Infrastructure 

Private (85%)Private (85%)

Public Public 

Waterborne CommerceWaterborne Commerce
Port of Baltimore Port of Baltimore 

Commercial Fishing Commercial Fishing 

RecreationRecreation

HARBOR 
CHANNELS
HARBOR 

CHANNELS

C&D LOWER 
APPROACH 
CHANNELS

C&D LOWER 
APPROACH 
CHANNELS

CHESAPEAKE BAY APPROACH 
CHANNELS (MD)

CHESAPEAKE BAY APPROACH 
CHANNELS (MD)

CHESAPEAKE BAY APPROACH 
CHANNELS (VA)

CHESAPEAKE BAY APPROACH 
CHANNELS (VA)



Hurricane IsabelHurricane Isabel



Factors Contributing to Erosion Factors Contributing to Erosion 
Short TermShort Term

Waves Waves 

Tides & CurrentsTides & Currents

StormsStorms

Surface RunoffSurface Runoff

Groundwater SeepageGroundwater Seepage
Subsidence Subsidence 
IceIce
Anthropogenic Anthropogenic 

Long Term:Long Term: Sea Level Rise Sea Level Rise 

1 foot/century (31 foot/century (3--4 mm/year)4 mm/year)



Shoreline ErosionShoreline Erosion
Problems:Problems:

Loss of Property & Infrastructure Loss of Property & Infrastructure 
Shoreline HardeningShoreline Hardening
Loss of Habitat Loss of Habitat 
Source of sediment to BaySource of sediment to Bay

Estimated 11 Estimated 11 mcymcy/yr in MD and VA /yr in MD and VA 
(4.7 (4.7 mcymcy MD)MD)
Reduced water clarity Reduced water clarity 
Reduced light for SAV growthReduced light for SAV growth

Benefits:Benefits:
Source of sediment for Source of sediment for downdriftdowndrift beaches and wetlandsbeaches and wetlands



Traditional Corps Coastal ProjectsTraditional Corps Coastal Projects
Focus on human uses:Focus on human uses:

-- Infrastructure protection Infrastructure protection 
-- Navigation Navigation 

Small Projects (Continuing Authorities)Small Projects (Continuing Authorities)
Section 107 Section 107 –– Harbor Protection and NavigationHarbor Protection and Navigation
Section 14 Section 14 –– Emergency Shoreline Erosion ControlEmergency Shoreline Erosion Control
Section 103 Section 103 –– Storm Damage Protection Storm Damage Protection 

Baltimore Harbor Shipping ChannelsBaltimore Harbor Shipping Channels
Maintenance Dredging Maintenance Dredging 
Dredged Material ManagementDredged Material Management



Corps Coastal Ecosystem ProjectsCorps Coastal Ecosystem Projects
Focus on balancing human uses and ecosystem Focus on balancing human uses and ecosystem 
needs to ensure the sustainability of Chesapeake needs to ensure the sustainability of Chesapeake 
Bay resources Bay resources 

Small Projects (Continuing Authorities)Small Projects (Continuing Authorities)
Section 206 Ecosystem RestorationSection 206 Ecosystem Restoration
Section 1135 Mitigation for Corps ProjectsSection 1135 Mitigation for Corps Projects

General Investigation Studies General Investigation Studies 

Dredged Material ManagementDredged Material Management
Dredged Material Management Plan (DMMP)Dredged Material Management Plan (DMMP)
Beneficial Use of Dredged MaterialBeneficial Use of Dredged Material

Environmental Enhancements Environmental Enhancements 



Coastal Ecosystem Restoration ProjectsCoastal Ecosystem Restoration Projects
Natural Natural ““LivingLiving”” ShorelinesShorelines

Tidal Wetlands (Freshwater & Brackish)Tidal Wetlands (Freshwater & Brackish)
Vegetated BanksVegetated Banks

NearshoreNearshore Habitat Habitat 
Submerged Aquatic Vegetation (SAV)Submerged Aquatic Vegetation (SAV)
MudflatsMudflats

Island HabitatIsland Habitat
Uplands, Wetlands & Uplands, Wetlands & NearshoreNearshore HabitatHabitat

Oyster RecoveryOyster Recovery



Natural Natural ShorelineTypesShorelineTypes

Beach

High 
Bluff > 
20 feet

Wetland

Low 
Bluff 
<20 feet



Ongoing Coastal Ecosystem StudiesOngoing Coastal Ecosystem Studies
Shoreline Shoreline MasterplanMasterplan/Natural Shorelines/Natural Shorelines

Chesapeake Bay Shoreline Erosion StudyChesapeake Bay Shoreline Erosion Study
Tidal Wetland RestorationTidal Wetland Restoration

Chesapeake Marsh Lands Study (Chesapeake Marsh Lands Study (BlackwaterBlackwater Refuge)Refuge)
Island Ecosystem Restoration & Beneficial Use Island Ecosystem Restoration & Beneficial Use 
of Dredged Material of Dredged Material 

MidMid--Chesapeake Bay Island Feasibility StudyChesapeake Bay Island Feasibility Study
Poplar Island ConstructionPoplar Island Construction
Poplar Island Expansion Feasibility StudyPoplar Island Expansion Feasibility Study

Oyster Recovery ProgramOyster Recovery Program
SAV RestorationSAV Restoration



General Shoreline ClassificationGeneral Shoreline Classification
Factors Affecting Wave EnergyFactors Affecting Wave Energy

FetchFetch

Water DepthWater Depth

Shoreline OrientationShoreline Orientation

Shoreline TypeShoreline Type

NearshoreNearshore slopeslope

HighHigh--Energy ShorelinesEnergy Shorelines
> 5 nautical miles> 5 nautical miles
MainstemMainstem BayBay
Structural measuresStructural measures

ModerateModerate--Energy ShorelinesEnergy Shorelines
11--5 nautical miles5 nautical miles
Main tributariesMain tributaries
Combination measuresCombination measures

LowLow--Energy ShorelinesEnergy Shorelines
<1 nautical mile<1 nautical mile
Tidal creeks and minor Tidal creeks and minor tribstribs
NonNon--structural measuresstructural measures



Shoreline Protection MeasuresShoreline Protection Measures
StructuralStructural

Bulkheads/SeawallsBulkheads/Seawalls
Revetments/SillsRevetments/Sills
BreakwatersBreakwaters
GroinsGroins

NonNon--Structural  Structural  
BeachfillBeachfill
Tidal WetlandsTidal Wetlands
Bank Bank RevegetationRevegetation
Oyster Bar ReefsOyster Bar Reefs
SAV RestorationSAV Restoration

CombinationCombination
Sill Protected Wetlands Sill Protected Wetlands 

Offshore Breakwaters with Offshore Breakwaters with BeachfillBeachfill and Wetlands and Wetlands 

Headland breakwater systemsHeadland breakwater systems

Island RestorationIsland Restoration

Other CombinationsOther Combinations



Structural Measures:  BStructural Measures:  Bulkheads and Seawallsulkheads and Seawalls
MaterialsMaterials

TimberTimber
MetalMetal
VinylVinyl
ConcreteConcrete

Design ConsiderationsDesign Considerations
Wave ReflectionWave Reflection
Toe scourToe scour
DrainageDrainage
Environmental impactsEnvironmental impacts

Tylertown, Smith Island, Maryland

UsesUses
Infrastructure ProtectionInfrastructure Protection

Harbor & Docks Harbor & Docks 

Soil retentionSoil retention

FloodingFlooding



Structural Measures:  RStructural Measures:  Revetmentsevetments



Structural Measures:  Structural Measures:  GroinsGroins

Mayo Beach Park, Maryland

UsesUses
Moderate to High Wave Energy Moderate to High Wave Energy 

Recreation Beach Recreation Beach 

Property and Infrastructure ProtectionProperty and Infrastructure Protection

MaterialsMaterials
StoneStone
ConcreteConcrete
TimberTimber
GeotextileGeotextile TubesTubes

Design considerationsDesign considerations
Not typically built due to Not typically built due to 
effects  on adjacent effects  on adjacent 
shorelinesshorelines
FlankingFlanking



Combination Measures:  Combination Measures:  Revetment with Surface & Revetment with Surface & 
Groundwater Drainage SystemGroundwater Drainage System

MaterialsMaterials
TimberTimber
MetalMetal
VinylVinyl
ConcreteConcrete

Design ConsiderationsDesign Considerations
RunupRunup and Overtoppingand Overtopping
Wave ReflectionWave Reflection
Toe scourToe scour
DrainageDrainage
Impact to Impact to NearshoreNearshore Habitat Habitat 

UsesUses
Moderate to High Wave Energy Moderate to High Wave Energy 

Critical Infrastructure Protection Critical Infrastructure Protection 



Combination Measures:  Combination Measures:  Breakwaters with Breakwaters with 
BeachfillBeachfill & Wetlands& Wetlands

Design ConsiderationsDesign Considerations
Functional PerformanceFunctional Performance

Wave transmission, overtopping, and diffractionWave transmission, overtopping, and diffraction
Crest Elevation Crest Elevation 
Length, Gap Width, and Distance OffshoreLength, Gap Width, and Distance Offshore
OrientationOrientation

Structural StabilityStructural Stability
Toe ProtectionToe Protection
Foundation ConditionsFoundation Conditions

Impacts:Impacts:
Effect on Adjacent ShorelineEffect on Adjacent Shoreline
NearshoreNearshore Habitat DisturbanceHabitat Disturbance

Uses:Uses:
Moderate to High Wave Energy Moderate to High Wave Energy 
Property and Infrastructure Protection Property and Infrastructure Protection 
Wetland Protection/CreationWetland Protection/Creation

Materials:Materials:
StoneStone
ConcreteConcrete
GeotextileGeotextile TubesTubes



Breakwaters with Tidal Marsh Breakwaters with Tidal Marsh 
Eastern Neck Wildlife RefugeEastern Neck Wildlife Refuge



BreakwatersBreakwaters

West Bank, Isle of Wight Co., James River

Van DykeVan Dyke–– BurrellsBurrells Bay, James RiverBay, James River

Taylors Island, Maryland



Headland ControlHeadland Control

Photos: VIMS
Summerille, Virginia – Smith Point Hog Island, Surry Co. VirginiaHog Island, Surry Co. Virginia



Combination:Combination: Wetland Creation Wetland Creation 
Using Dredged Material  and SillsUsing Dredged Material  and Sills

Barren Island, Maryland



GeotextileGeotextile Tubes for Revetments, Tubes for Revetments, 
Breakwaters, and SillsBreakwaters, and Sills

Failed Tubes at Smith Island, Maryland



Combination: Combination: Breakwaters, Sills, Breakwaters, Sills, 
BeachfillBeachfill, and Wetlands, and Wetlands



Chesapeake Marsh Lands StudyChesapeake Marsh Lands Study





Wetland Creation Using Dredged MaterialWetland Creation Using Dredged Material
BlackwaterBlackwater Marsh Restoration Demonstration ProjectMarsh Restoration Demonstration Project

Thin-layer spraying Hydraulic  Placement

Hay barrel containment



1859 Historical Map of Maryland1859 Historical Map of Maryland
Poplar 
Island
Poplar 
Island

James 
Island
James 
Island

Barren 
Island
Barren 
Island

Illustration from:
The Maryland State Archives,
Atlas of Historical Maps of Maryland, 1608-
1908 pub. 2003;  Edward C. Papenfuese and 
Joseph M. Coale III, Figure 90.

Illustration from:
The Maryland State Archives,
Atlas of Historical Maps of Maryland, 1608-
1908 pub. 2003;  Edward C. Papenfuese and 
Joseph M. Coale III, Figure 90.



JAMES ISLAND (1847 - 1994)
147 years

Date of Photography: 1994

976 acres (1847)

92 acres (1994)

884 acres lost



839 acres (1847)
175 acres (1994)

664 acres lost

BARREN ISLAND (1847-1994)
147 Years

Date of photography 1994
1847
1942



Chesapeake Bay Island RestorationChesapeake Bay Island Restoration

Poplar Island

James Island 

Barren Island

Project Goal:Project Goal: To restore and protect valuable but threatened MidTo restore and protect valuable but threatened Mid--Chesapeake Bay Chesapeake Bay 
island ecosystems through the beneficial use of dredged materialisland ecosystems through the beneficial use of dredged material



Poplar Island RestorationPoplar Island Restoration



Looking East

Poplar
Harbor

Jefferson Island

Coaches Island

Cell 1

3D Cell 3

Cell 2

Cell 4

Cell 5

Cell 6

Containment Dikes

Poplar IslandPoplar Island





Coastal ModelingCoastal Modeling
• STWAVE & ADCIRC

• Evaluate project impacts on shoreline 
erosion and protection at James and Barren 
Islands

• Evaluate project impacts on water levels, 
current velocities, and 
sedimentation/accretion during storm events 
due to combined effects of wind and waves.

•Evaluate effectiveness of alternative tidal 
channel configurations at James Island on 
flushing, erosion, and sedimentation of the 
wetland

• Evaluate Barren Island alternatives for the 
maximum protection of SAV and minimum 
impacts to the Island, Honga River Channel, 
and Oyster ground



James Island Shoreline ImpactsJames Island Shoreline Impacts

Output Point Depths ~ 7 ft MTL



Barren Island Barren Island 
Shoreline ImpactsShoreline Impacts

Barren Island South
H = 14 ft, T = 7 s, dir = 170 deg
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James Island Tidal GutsJames Island Tidal Guts

Alt 2
•“Fork-shaped”
• 150 ft wide
• 40 acre cells 
• Bird islands 
within cells

Alt 1
•“Y-shaped”
• 150 ft wide
• 40 acre cells 
• Bird islands 
within cells

Alt 3
•“Y-shaped”
• 150 ft wide
• 40 acre cells 
• 4-acre bird 
island at inlet

Alt 4
•“Y-shaped”
• 300 ft wide
• 40 acre cells 
• Bird islands 
within cells

Alt 5
•“C-shaped”
• 150 ft wide
•100 acre cells 
• Bird islands 
within cells

Alt 6
•“C-shaped”
• 300 ft wide
•100 acre cells 
• 4-acre bird 
island at inlet







Sediment Accretion/Erosion During HazelSediment Accretion/Erosion During Hazel
Barren Island Alternatives 5 & 6Barren Island Alternatives 5 & 6

Alt 6Alt 5



Future Coastal Ecosystem Projects Future Coastal Ecosystem Projects 
in the Chesapeake Bayin the Chesapeake Bay

Innovative shoreline stabilization approachesInnovative shoreline stabilization approaches
Vegetative approach for lower energy shorelinesVegetative approach for lower energy shorelines

Combine structural and vegetative approaches for Combine structural and vegetative approaches for 
higher energy shorelineshigher energy shorelines

Living ShorelinesLiving Shorelines

Sea Level Rise StrategiesSea Level Rise Strategies

Regional Shoreline Management PlansRegional Shoreline Management Plans

Interagency Collaboration Interagency Collaboration 

Data sharingData sharing

MonitoringMonitoring



QUESTIONS?QUESTIONS?


